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ABSTRACT 

This paper presents a comprehensive analysis of the application of deep learning methods to 

enhance the precision of carcinoma identification during screening diagnostic procedures. 

Recent research has put forth a range of models and approaches, encompassing lung cancer, 

breast cancer, cervical cancer, gastric cancer, and liver cancer. The aforementioned models 

have exhibited encouraging outcomes in enhancing the precision of cancer identification and 

mitigating instances of erroneous positive diagnoses. The optimal choice of model is 

contingent upon the particular circumstances, encompassing the cancer subtype, the 

diagnostic modality, and the accessible data. In general, the application of deep learning 

techniques in the detection of carcinoma holds promise for enhancing the accuracy of cancer 

diagnosis and improving treatment efficacy. 

 

I. INTRODUCTION 

Carcinoma, a neoplasm that arises from epithelial cells, represents a notable global public 

health issue. The timely identification and precise diagnosis of carcinoma are pivotal for 

efficacious therapy and enhanced patient prognoses. Screening diagnostic techniques, 

including mammography, CT scans, and ultrasound, have been extensively utilised for the 

detection of carcinoma. The precision of said procedures is contingent upon the proficiency 

of the healthcare practitioner and the calibre of the imaging apparatus. Deep learning models 

have been devised to enhance the precision of carcinoma detection during screening 

diagnostic procedures, as a means of surmounting the associated constraints. 

 

Deep learning models are a form of artificial intelligence that emulates the cognitive 

processes of the human brain. The aforementioned models possess the ability to 

autonomously acquire patterns and characteristics from extensive datasets and produce 

precise prognostications. Several deep learning models, such as convolutional neural 

networks (CNNs), recurrent neural networks (RNNs), and hybrid models, have been 

employed for the purpose of detecting carcinoma. Convolutional neural networks (CNNs) are 

commonly employed in the context of image classification, whereas recurrent neural 

networks (RNNs) are frequently utilised for the purpose of analysing time-series data. Hybrid 

models, which integrate convolutional neural network (CNN) and recurrent neural network 
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(RNN) architectures, have exhibited encouraging outcomes in enhancing the precision of 

carcinoma identification. 

 

 

  Fig 1: Cancer detection by image classification and machine learning 

 

The significance of precise identification of carcinoma during screening diagnostic methods 

cannot be overemphasised. The timely identification of carcinoma results in enhanced 

treatment alternatives and better patient prognoses. Deep learning models present a promising 

approach to enhancing the precision of carcinoma detection, with the potential to save lives 

and decrease healthcare expenditures. This review paper aims to analyse multiple research 

studies conducted in the field and draw conclusions regarding the efficacy of various models 

in enhancing the precision of carcinoma detection on screening diagnostic procedures. 

II. METHODS 

The systematic process of paper selection was employed in order to guarantee the inclusion 

of the most pertinent and superior quality research studies for this review paper. The first step 

in the process entailed the identification of appropriate search terms and databases for the 

purpose of conducting the search. The terms utilised in the text encompassed "carcinoma 

detection," "deep learning," and "screening diagnostic procedures." The search was 

conducted utilising various databases, namely PubMed, IEEE Xplore, and Google Scholar. 

The inquiry was executed through multiple phases, commencing with a comprehensive 

exploration utilising the aforementioned keywords. Subsequently, the search was enhanced 

by incorporating supplementary keywords pertaining to distinct categories of cancer, 

screening diagnostic methodologies, and deep learning algorithms. The criteria for study 

selection encompassed peer-reviewed publications in the English language, investigations 

utilising deep learning models for the detection of carcinoma during screening diagnostic 

procedures, and reports on the precision of the deep learning models. 

Following the preliminary inquiry, the titles and abstracts of the scholarly articles were 

scrutinised to ascertain studies that may hold relevance. Subsequently, the complete articles 

of the chosen investigations were obtained and evaluated to determine their suitability. The 

assessment of the chosen studies was conducted by considering their study design, sample 

size, methodology, and statistical analysis in order to determine their quality. 

This review paper encompasses a total of 12 studies that satisfied the inclusion criteria and 

furnished pertinent insights into the application of deep learning models to enhance the 
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precision of carcinoma detection in screening diagnostic procedures. The paper selection 

process was conducted with great rigour and aimed to encompass the most pertinent and 

superior studies in order to furnish a comprehensive overview of the present state-of-the-art 

in this particular field. 

III. RESULTS 

Various deep learning models have been employed for the purpose of detecting carcinoma, 

such as convolutional neural networks (CNNs), recurrent neural networks (RNNs), and 

hybrid models. Convolutional Neural Networks (CNNs) have been extensively employed in 

the domain of image classification tasks, such as carcinoma detection, owing to their inherent 

capability of automatically extracting features from images. Recurrent Neural Networks 

(RNNs) have been utilised in the identification of carcinoma through the analysis of time-

series data, including medical signals. The utilisation of hybrid models, which integrate 

Convolutional Neural Network (CNN) and Recurrent Neural Network (RNN) architectures, 

has been investigated for the purpose of detecting carcinoma. 

 

 

Fig 2: CNN based cancer detection 

 

Wang et al. (2020) conducted a study to compare the efficacy of various deep learning 

models in detecting breast cancer on mammograms. The researchers discovered that the 

hybrid model exhibited superior performance compared to the CNN and RNN models, 

attaining a precision rate of 93.4%. Tang et al. (2019) conducted a comparative analysis of 

various convolutional neural network (CNN) architectures to evaluate their efficacy in 

detecting lung nodules on computed tomography (CT) scans. The researchers determined that 

the Inception-v3 Convolutional Neural Network (CNN) model attained the maximum 

precision of 93.4%. 
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Fig3: Deep learning model for lung cancer 

 

The accuracy of carcinoma detection can be influenced by various factors, including the 

selection of deep learning model, the size of the training dataset, the preprocessing techniques 

applied, and the optimisation algorithm employed during model training. Li et al. (2020) 

conducted a study which demonstrated that the utilisation of data augmentation techniques, 

such as image rotation and flipping, resulted in an enhanced performance of the CNN model 

in detecting lung nodules. 

In general, it is evident that deep learning models possess the capability to substantially 

enhance the precision of carcinoma identification in screening diagnostic procedures. The 

selection of the model is contingent upon the particular application and the nature of the data 

under examination. Additional investigation is required to examine the efficacy of diverse 

models across different circumstances and to enhance the training procedure for attaining 

maximal precision. 

 

IV. DISCUSSION 

The utilisation of deep learning models for enhancing the precision of carcinoma 

identification in screening diagnostic procedures is a swiftly evolving area with encouraging 

outcomes. The present paper examines several studies that demonstrate the efficacy of hybrid 

deep learning models in enhancing the precision of carcinoma identification during screening 

diagnostic procedures. 

The automatic acquisition of intricate patterns and features from extensive datasets is a 

significant benefit of deep learning models. The utilisation of this skill has been employed to 

enhance the precision of carcinoma identification on diverse screening diagnostic techniques, 

such as mammograms, CT scans, and ultrasound. The utilisation of deep learning models 

possesses the capability to mitigate the occurrence of false-negative and false-positive rates, 

thereby exerting a substantial influence on patient outcomes. 

The selection of a deep learning model is contingent upon the particular application and the 

nature of the data under examination. Research findings indicate that the integration of 
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Convolutional Neural Network (CNN) and Recurrent Neural Network (RNN) architectures in 

hybrid models is the optimal approach for detecting carcinoma during screening diagnostic 

procedures, as it yields the highest level of effectiveness and accuracy. The efficacy of the 

model is contingent upon additional variables, including the magnitude of the training 

dataset, the employed preprocessing methodologies, and the optimisation algorithm utilised 

during model training. 

Although the findings of the examined studies exhibit promise, there remain certain obstacles 

that necessitate resolution. A primary obstacle in the effective training of deep learning 

models is the requirement for extensive annotated datasets. The generation of such datasets is 

a laborious process that necessitates specialised expertise, thereby constraining their 

accessibility. Furthermore, the issue of interpretability in deep learning models represents an 

additional obstacle that requires resolution. Comprehending the methodology behind the 

model's prognostications is pivotal in establishing confidence among healthcare practitioners 

and individuals seeking medical attention. 

 

V. CONCLUSION 

To summarise, the utilisation of deep learning models, specifically hybrid models, presents a 

hopeful resolution for enhancing the precision of carcinoma identification during screening 

diagnostic procedures. The efficacy of these models in detecting diverse forms of cancer 

across various screening diagnostic procedures has been demonstrated. The efficacy of the 

model is contingent upon several factors, necessitating further investigation to refine the 

training procedure and assess the models' efficacy across diverse circumstances. The 

proficient integration of these models into clinical settings holds promise for substantially 

enhancing patient results and curtailing healthcare expenditures. 
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